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Abstract

This thesis contains three self-contained chapters studying the microeconomics of

household savings decisions and intergenerational transfers.

Chapter 1 provides an introduction. Chapters 2 and 3 discuss savings be-
haviour during retirement. Chapter 4 discusses intergenerational transfers over the
life-cycle.

Chapter 2 aims to understand the reasons households save, the assets they save
in, and why they leave bequests. Combining panel data from the UK with variation
in the tax costs of moving home due to exogenous policy changes helps to better
identify the different reasons people might save. I combine this with a structural
model of retirement savings which explicitly models housing, liquid assets, multi-
ple sources of idiosyncratic risk, and house price dynamics. Aggregate house price
changes have large impacts on retirees’ retained wealth and a large proportion of a
generation’s good luck is passed on to their descendants. I take the current struc-
ture of disregard eligibility for programs that insure retirees as given and find that
for every pound it costs the government, increasing the disregards for liquid assets

provides more insurance value than increasing the disregards for houses.

Chapter 3 documents stark differences between the savings behaviour of single
retirees and couples using US data. An estimated model of retirement savings that
matches these differences shows precautionary savings against medical spending
risk explains singles’ slow deaccumulation of wealth. For couples, who accumulate
assets, this role is smaller and the interaction between this risk, the desire to leave a

bequest, and a desire to insure the surviving spouse explains their savings.

In Chapter 4, I explore the motives behind lifetime intergenerational transfers
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using a life-cycle model in which children provide informal care to their parents in
exchange for monetary transfers. Calibrating this to US data provides a lower bound
on the insurance value provided by these transfers, which I show is economically
significant.

Finally, Chapter 5 concludes.
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There are a number of ways that the contents of this thesis could be put to beneficial
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By documenting the most important reasons that older households retain
wealth well at older ages, Chapters 2 and 3 should be of interest to those concerned
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Chapter 1

Introduction

How and why do households save? In which assets and for what reasons? How does
this change when their economic environment changes? To what extent do family
links provide insurance or contribute to inequality? How does the design of the tax
and transfer system change the answers to these questions?

This thesis examines questions such as these in three self-contained chapters
which study the microeconomics of household savings decisions and intergenera-
tional transfers over the life-cycle. They do this by combining economic theory,
rigorous microeconometric methods, and a detailed approach to modelling the risks
and decisions households face over their life-cycle.

The first substantive chapter, Chapter 2, begins from the idea that retirees born
in different years experience the same house price shocks at different ages. These
run-ups or falls in prices can have a large effect on their retirement savings, the
wealth they leave to future generations, and how they value different asset-tested
government programs that provide insurance. Many of these programs determine
eligibility by separately testing housing and other assets - creating important inter-
actions between changes in house prices and the insurance these programs provide.

Answering these questions requires accurately quantifying precautionary sav-
ings against long term care expenses, longevity risk, and changes in family size as
well as the desire to leave a bequest and how retirees choose between housing and
other assets. This is a considerable empirical challenge because the same savings

can be used to self-insure against each of these risks or to leave a bequest. To iden-
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tify the different reasons people might save, I combine panel data from the UK,
including self-reported bequest intentions, with variation in the tax costs of mov-
ing home due to exogenous policy changes and to house price shocks that push the
value of a house over thresholds in the system. I use state of the art econometric
tools to identify household preference heterogeneity and combine this with a rich
structural model of retirement savings which explicitly models housing and other
more liquid assets, lifespan and long term care expense uncertainty, and house price

dynamics.

With this framework I show that aggregate house price changes, like those in
the UK over recent decades, have large impacts on retirees’ retained wealth that last
for many years after the price appreciation stops or slows down. The effect of these
house price run-ups is a key part of explaining the “retirement saving puzzle”. I
compute the marginal propensity to consume and bequeath out of housing wealth
and income, finding that a large proportion of a generation’s good luck is passed on

to future generations.

Taking the current structure of disregard eligibility for programs like Medicaid
that insure retirees I find that for every pound it costs the government increasing the
disregards for liquid assets provides far more value than increasing the disregards
for houses. These findings have important implications for why people save and the

design of social insurance.

In Chapter 3, we document the stark differences between the savings behaviour
of single retirees and those who are still in couples. Couples tend to accumulate
assets while they are both still alive, whereas single households deaccumulate their
wealth. For a couple entering retirement, the wife usually outlives her husband and
there is a large risk of entering a nursing home. This chapter seeks to understand
how these life transitions affect the savings decisions of couples and singles? When
the first member of a household dies medical spending rises, but also continues to be
higher for the surviving single person. At the same time their pension income falls.
To understand these differences, we build a model of retired couples and singles

facing uncertain longevity and medical expenses in which couples and singles can
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have different bequest motives. Both might care about heirs, but couples might also

care about their surviving spouse.

We use the Aging and Health Dynamics Among the Oldest Old data and the
method of simulated moments to estimate our model and disentangle the importance
of these life transitions and different saving motives for couples and singles. For
singles, we find that precautionary savings against medical spending risk explains
the slow deaccumulation of their wealth. For couples, who are on average much
wealthier, the role of medical expenses is much smaller and the interaction between
this risk, the desire to leave a bequest, and a desire to insure the surviving spouse

together explain almost all of their savings.

The third substantive chapter, Chapter 4, focusses on both the retirement pe-
riod and earlier life-cycle decisions. Specifically, I attempt to understand how the
extended family provides insurance and how valuable is this insurance? Many
households receive bequests when their parents die, but there also sizeable inter
vivos transfers made between parents and their adult children while both are still
alive. Understanding the motivations that generate these transfers is important to

understand how they interact with public policy and other life cycle decisions.

I use the Panel Study of Income Dynamics to show that transfers of time are
more frequent than monetary transfers. In order to directly compare their value with
monetary transfers I use both the individual’s market wage and the cost of market
substitutes which I assume are supplied at the minimum wage. Under either of these

measures, time gifts are in fact slightly larger than monetary gifts.

I focus on the exchange motive for inter vivos transfers where parents receive
valuable time gifts in exchange for monetary gifts and build a dynamic model of
this intergenerational interaction. The results suggest that a single motive for inter
vivos transfers cannot capture the full distribution of inter vivos transfers, but can
explain a substantial amount. I then use the model to quantify a lower bound for the
insurance value of these transfers in the absence of direct altruism between parents

and children.

Finally, Chapter 5 concludes. Each substantive chapter contains its own brief
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conclusion summarizing the results for this specific piece of research and the contri-
bution to this area of research. Chapter 5 briefly recaps these chapters and discusses

potential avenues for future research building on the work contained in this thesis.



Chapter 2

Old Age Savings and House Price Shocks

2.1 Introduction

Across the OECD the over 65 population has grown by over 40% in the last 25 years
and is projected to continue to rise. These older households hold lots of wealth, even
at advanced ages, primarily in the form of houses, and often leave bequests. Houses,
however, are complex assets. First, they are risky. Some cohorts experience sub-
stantial house value increases, while others drops and stagnation. Second, houses
provide a consumption flow, are illiquid, and are often exempt from tests on assets

that determine eligibility for important government insurance programs.

This paper aims at understanding the role of housing in retirement. I estimate
a dynamic life-cycle model of consumption, savings, and portfolio choice for older
households using panel data on household choices, beliefs, and the risks they face.
To the best of my knowledge, this is the first paper that allows for extensive and
intensive margins of housing adjustment, a rich set of risks in retirement, includ-
ing aggregate risks, and heterogeneity in bequest motives. Estimating the model
with rich micro data and exploiting quasi-experimental variation in tax regimes over
time allows me to separately identify and quantify the demand for housing and its
illiquidity separately from other savings motives. I use this rich framework to un-
derstand portfolio rebalancing in retirement and the effect of housing and changes
to house prices on the dynamics of saving among the elderly. Furthermore, I use

the estimated model to quantify the intergenerational transmission of house price
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shocks and evaluate the welfare impacts of the distinction between housing and

liquid wealth in the means testing of government Long Term Care (LTC) insurance.

The estimated model that incorporates differences in assets and preference het-
erogeneity in bequest motives. Households choose between investing in housing,
risk-free liquid wealth, or consuming today. Focusing on the role of preference het-
erogeneity and the characteristics that make these asset classes different requires
that I accurately model the set of risks facing households. Each member of the
household faces uncertainty over their health status, mortality, costs from long term
care needs, and uncertainty over aggregate house price levels. These rich sources
of risks also determine a household’s desire for liquidity, consumption, and savings
for a bequest over different horizons, and consequently their demand for different

assets.

Separately identifying precautionary savings motives, the desire to remain in
one’s home, and a bequest motive when there are many reasons households may
hold wealth, let alone with heterogeneous bequest motives, presents a considerable
empirical challenge.! To do so, I employ a new strategy that combines exogenous
variation in housing and estate taxes with data on wealth composition and a measure
of household subjective expectations within a structural framework. Incorporating
subjective probabilities of leaving an inheritance into the estimation provides an
additional source of information about the heterogeneous preferences of individual

households and the full path of future saving behaviour over longer horizons.

I study the financial behaviour of retirees in England during a period which saw
numerous reforms to both estate and residential property transaction tax schedules
as well as large changes in house prices. Transaction taxes create an implicit tax
on home equity adjustment, or downsizing, and variation in the tax schedule over
time generates quasi-experimental variation in the size of this implicit tax. I exam-
ine how these implicit taxes distort the home moving decisions of retirees. Using
this plausibly exogenous variation, I estimate the decrease in household mobility

and adjustments of home equity in response to increases in the transaction tax bur-

ISee, for instance, De Nardi et al. (2010, 2016a); Ameriks et al. (2011, 2018); Lockwood (2018).
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den. I use data covering the period between 2002 and 2014, simulating households
through the various reforms to their budget constraint and realizations of aggregate
house prices. This is key to identifying the different costs households face when ad-
justing their portfolio. I validate the model against the reduced form evidence and
show that it reproduces household responses to changes in the financial incentives
to adjust their housing stock - a key model mechanism. Retirees in the UK and the
US have similar medical expenditure risk driven by LTC related needs, similar life
expectancies, and are covered by similar public programs. Thus, my results are also

useful to understand retirement savings and their implications in many countries.

The model matches two key facts that I document in the data. First, that pri-
mary residences constitute the majority of household wealth and that in a time of
house price appreciations, the deaccumulation of housing wealth through downsiz-
ing is masked. Because housing is less liquid and historically has experienced long
periods of large appreciation it is especially attractive for those wishing to leave
as a bequest. Second, new evidence that different households report systematically
different expectations about leaving bequests, outcomes which are likely to reflect
differences in the amount these households plan to leave. This reinforces impor-
tant evidence supporting that bequest motives exist and are heterogeneous across

households (Laitner and Juster, 1996; Kopczuk and Lupton, 2007).

Armed with a carefully estimated model that matches these and other important
facts, I quantify household responses to changes in different sources of retirement
wealth and to what extent house price run-ups are shared with younger generations.
I find that over a third of house price shocks at age 70 are passed on to future
generations as a bequest while almost 70% of a liquid wealth shock is passed on
as bequests (both of these results are larger than existing estimates such as those in
Altonji and Villanueva, 2003). Increases in housing and liquid wealth have opposite
effects on liquidity constraints. This changes the incentives to access wealth held in

housing leading to very different downsizing behaviour and bequests.

My estimated model parameters indicate substantial heterogeneity in bequest

motives. Around half the population have zero, or close to zero, estimated bequest
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motives, while the remaining population have positive and quantitatively important
bequest motives. These differences in bequest preferences affect how households
deaccumulate wealth in retirement and, in particular, how strongly they respond to

changes in their portfolio.

I use my estimated model to evaluate the extent to which asset disregards (in
housing and other assets) affect government provided insurance against the risk of
large LTC expenses. 1 take the current structure of disregards and eligibility for
these (Medicaid-like) benefits in the UK as given. I simulate retirees through a set
of reforms that eliminate disregards for specific assets to isolate how the insurance
provided by these programs is affected by the specific design of the asset testing.
Comparing across these different scenarios, I find that for every pound it costs the
government increasing the disregards for liquid assets provides more value than
increasing the housing disregards. Asset tests that determine eligibility treat housing
and other assets differently in the UK system, as well as Medicaid in the US, and
is a feature of many tax and transfer systems. My results are informative about this

common feature of asset-tested social insurance programs.

Related Literature This paper contributes to four important strands of the litera-
ture. Firstly, it contributes to an established literature exploring the so-called “re-
tirement saving puzzle”, that households do not deaccumulate their wealth during
retirement, and quantifying various savings motive for the elderly. I make a signif-
icant contribution to a second, highly related, literature analysing the distribution
of household bequest motives. There is a large literature on the role of housing
wealth in savings decisions to which this paper is closely related. Finally, incor-
porating quasi-experimental variation and self reported subjective probabilities into
the identification of a large structural model contributes to the nascent literature

attempting to provide more robust and transparent identification.

I incorporate both the important precautionary and bequest savings channels
from earlier work on the retirement savings puzzle, combining it with rich het-
erogeneity in assets choices and preferences. In estimating the different savings

motives in retirement, I combine self reported probabilities of leaving an inheri-
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tance (a widely available survey instrument) with a rich asset structure and quasi-
experimental variation. Ameriks et al. (2018) instead combine panel data on the
liquid component of household portfolios with specially designed strategic survey
question on bequests and long term care- in effect, stated choice. I exploit the self
insurance information in the composition of household portfolios between liquid
and illiquid assets. Inkmann and Michaelides (2012), De Nardi et al. (2016a), and
Lockwood (2018) all estimate quantitatively important and prevalent bequest mo-
tives as a feature that rationalizes household under-utilization of insurance products
(life insurance, Medicaid participation and long term care insurance respectively).
The allocation of wealth across assets with different self insurance capacities uses
similar variation in household precautionary incentives and provides a potential al-
ternative explanation for this underutilization.?

I provide a link between the precautionary savings focused retirement savings
literature and the literature exploring heterogeneity in household bequest motives by
combining an estimation of heterogeneous bequest motives with a state of the art
structural model. I estimate a latent distribution of household bequest motives while
also allowing for a richer environment of empirically relevant risks in retirement
and a more flexible approach to estimating the bequest motive. I allow both the
overall strength of the bequest motive and the extent to which they are a luxury
to vary across households in addition to the extensive margin of the linear bequest
motive in Hurd (1989a) and Kopczuk and Lupton (2007). Put differently, I allow
for variation even among households who do have a bequest motive. Ameriks et
al. (2016) allow for variation in the strength of the bequest motive out of financial

wealth estimated directly from variation in responses to strategic survey questions,

2Since Yaari (1965), several studies have explored the role of idiosyncratic risk in old age with
Hurd (1989a) suggesting that mortality risk is the primary empirical driver of savings in retirement
or, as in Palumbo (1999), that medical expenses faced by retired households are necessary to explain
their limited deaccumulation. Studies in this tradition argue that risk averse households maintain
wealth and exhibit slow deaccumulation because of high levels of precautionary savings and that be-
quests are accidental. De Nardi et al. (2010) examine the role of precautionary savings motives using
a structural model and find that longevity and medical expenditure risk dominate for the majority of
single households. While much of this literature focuses on the United States, evidence from Dutch
(Alessie et al., 1999), Norwegian (Kvaerner, 2017), Swedish (Nakajima and Telyukova, 2018b) or
other cross country comparisons (Blundell et al., 2016b) emphasises similar motives. See De Nardi
et al. (2016b) for an extensive review of this literature
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but without choice data and do not study the non-financial component of household

portfolios.

To understand the role of housing wealth in retirement separately from other
assets, I present new descriptive evidence on the lifetime frequency and size of
housing adjustments by retirees. In the short run, households retain capital gains
and their housing wealth tracks house price movements. Similarly to Fagereng
et al. (2019), failing to distinguish between active and passive saving when asset
prices change can substantially overstate household savings rates. Passive saving
dominates in the short run, however, adjustments to their housing wealth are large
and common over the entire retirement period. This paper explores how the housing
wealth effect’ interacts with different sources of idiosyncratic risks as well as its im-
plications for future generations. I extend the housing decision faced by households
by modelling adjustments to their housing stock on the intensive margin and capture
the active rebalancing of the portfolios held by retirees. Nakajima and Telyukova
(2018a) and Cocco and Lopes (2019), who both model retirees’ decisions to re-
main in their own home, have the closest asset structure to this paper among studies

focussed on wealth in retirement.*

Finally, this paper contributes to a literature focussed on the credible identi-
fication of structural models. Exploiting exogenous policy variation in estate tax-
ation and housing transaction taxes in the estimation of bequest motives (building
on Voena (2015) and Blundell et al. (2016a)) complements the instrumental variable
approach proposed by Lee and Tan (2017). Additionally, the identification approach
in this paper uses elicited self reported probabilities of leaving a bequest in the fu-
ture as dependent variables and also to classify unobserved preference heterogene-

ity. van der Klaauw and Wolpin (2008) and van der Klaauw (2012) demonstrate the

3 An increase in household expenditures in response to an increase in home values. An inexhaus-
tive list of contributions explicitly exploring the size and heterogeneity of the expenditure response
using micro data include Mian et al. (2013); Kaplan et al. (2016); Aladangady (2017); Berger et al.
(2018); Guren et al. (2018).

“4Earlier attempts to understand the effect of house price changes on the consumption and savings
decisions of retirees includes Skinner (1993). A parallel literature in household finance, including
Love (2010) and Hubener et al. (2016), finds that marital status and household demographics are
important determinants of household portfolio allocations over the life cycle.
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value of using non-choice data as outcome variables in identifying dynamic discrete
choice structural models while Pantano and Zheng (2013) shows how they can be
used to identify household level fixed effects. Hendren (2013) uses subjective prob-
abilities to infer differences in household private information or unobserved risk
types.

The remainder of this paper proceeds as follows. Section 2.2 describes the
data used in this paper and presents descriptive results. The quasi-experimental tax
variation is described in detail in Section 2.3. Section 2.4 describes the model and
Section 2.5 detail the identification and estimation of the model. Estimation results
are given in Section 2.6 and 2.7 discusses the implications of the results. Section
2.8 empirically evaluates means tested long term care benefits. Finally, Section 2.9

concludes.

2.2 Data & Key Facts

This section first discusses the dataset used in the paper, the English Longitudinal
Study of Ageing (ELSA). Then, it outlines the key facts on the evolution of wealth

in retirement and, in particular, housing wealth that this paper aims to understand.

2.2.1 Data

ELSA is a biennial longitudinal survey that contains a representative sample of
the non-institutionalized English population aged 50 and over. ELSA is an ageing
survey modelled on the US Health and Retirement Study (HRS). It collects detailed
panel data on demographics, earnings, health, wealth levels and portfolios through
a combination face to face interviews and supplementary questionnaires. ELSA
begins in 2002/03 and I use data collected in the first 7 waves.

To construct the sample, I keep only households where the head is above the
age of 65 (the state pension age for men) and who do not report large labour in-
come (those in excess of pension credit levels, a means tested benefit which tops up
household income for those out of work and eligible for state pensions) and abstract
from labour decisions around retirement. Following De Nardi et al. (2018), I allow

for household composition changes only at death and drop households when either
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Figure 2.1: Mean Total Wealth by Cohort

a new individual enters or leaves the household before death - this drops all house-
holds who either divorce or remarry during the sample period. I make use of the
original sample cohort and households that are included as new entrants because,
even if attrition is differential, these new households are included to maintain the
representative sample as the survey ages.

In the next part of this section, I show how the savings of retired households
and the major components of their portfolio have evolved over time. I present statis-
tics for within group means by cohort (and, as discussed below, stratified by addi-
tional data) where I top-code wealth moments at the within group 95th percentile
and drop cells with fewer than 15 observations to mitigate the impact of outliers.
A subset of the moments presented here also comprise the moments used when

estimating the model (discussed in more detail in section 2.5).

2.2.2 Key Facts

Figure 2.1 plots the mean total wealth, or net worth, of households by age for several
five-year birth cohorts in ELSA. Total wealth is the sum of housing wealth and lig-
uid wealth. Housing wealth consists of the value of their primary residence. Follow-
ing Berger et al. (2018) mortgage debt is included in liquid (or non-housing) wealth.

Liquid wealth additionally includes savings and current accounts, bonds/gilts, pre-
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mium bonds, shares, trusts, and other physical assets less credit card debt, private

debt and any other outstanding loans or debts.?

Comparing across birth cohorts, mean total wealth appears to decline moder-
ately with age. By the time that they reach their late 90s, the oldest birth cohort hold
about 40% less wealth than the youngest birth cohort at age 70. However, within
each birth cohort mean wealth remains at high levels for much of their retirement
and exhibits little signs of deaccumulation For all but the youngest birth cohort, to-
tal wealth is higher at the end of the sample period than at the start. This lack of
deaccumulation at the end of life is inconsistent with a basic life cycle model where
households accumulate wealth during working life and draw down their wealth in

retirement.

Similar patterns in total wealth are widely studied in the US (such as resuls in
De Nardi et al., 2018, who document the savings profiles of elderly US couples and
singles) and typically exhibit more deaccumulation. Medical costs, longevity risk,
bequests, and housing decisions have been discerned as important factors explaining

these asset holdings.

One striking feature of the UK data is the presence of time effects, which have
been little studied in the context of the US.® The x-axis plots the average age within
birth cohort - consequently, within cohort ageing is equivalent to plotting a time
dimension. The steep growth in total wealth followed by a levelling out occurs for
the same calendar years in each birth cohort. For the youngest two cohorts who
age into the sample in later calendar years only the flat portion of the profile after
the initial increase is observed. As I document below, the rapid rise and peak in
household total wealth broadly follows the aggregate trend in house prices around

the 2008 financial crisis.

As a cohort ages, it is increasingly comprised of rich people due to mortal-

3Specifically savings accounts include savings accounts with a bank or building society as well
as TESSA, all forms of ISA, PEPs, National Savings Accounts and life insurance savings. Following
Berger et al. (2018) mortgage debt, secondary residences and other properties are included in liquid
(or non-housing) wealth. I drop retirees who directly own businesses.

6 As noted in Schulhofer-Wohl (2018) many studies attempt to cleanse time effects from moments
in the data
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ity differences between the rich and poor.” To mitigate this composition effect
and highlight cross sectional differences in the level and portfolio composition of
wealth, I pursue three complementary approaches. First, I present results for to-
tal wealth grouped by permanent income quantiles. This controls for the lifetime
income levels of the households. To calculate permanent income I follow the ap-
proach in De Nardi et al. (2018) and exploit the approximately monotonic relation-
ship between lifetime resources and pension income in the UK. Each household is
then ranked by their position in the permanent income distribution and the measure
is invariant to household demographics (I describe this in more detail in Appendix
A.1). I generate three permanent income groups: the top 25% of households, the
second quartile, and the bottom 50% of households. I merge together the bottom
two quartiles as conditional on their initial home ownership status the two groups
are extremely similar. However, there are substantial differences in initial home

ownership rates in the two bottom quartiles.

Second, to understand changes in their portfolio I present results for the dif-
ferent forms of wealth, housing and non-housing wealth, by PI, and by the initial
home ownership status of households. This not only controls by income levels and
housing tenure, but also shows how households save in different savings vehicles.
Initial home ownership is defined in the first wave a household is sampled and this
definition keeps the household composition constant in the analysis. Third, in Ap-
pendix A.2 I present results for a balanced panel consisting of those households
who enter the sample in the first wave and survive until the final wave. This elim-
inates composition bias, but by stricter selection requirements leads to a selection
bias. Nevertheless, the results in Appendix A.2 indicate that the stylized facts are

not driven by changing household composition.

In figure 2.2, I reproduce the mean total wealth for birth cohorts also separated
by their permanent income. Comparing figures 2.1 and 2.2 suggest that the means
in figure 2.1 mask considerable heterogeneity, with a strong permanent income gra-

dient. The top quartile of households have more than twice the assets of the bottom

7 Attanasio and Emmerson (2003) document this composition difference in the UK
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Figure 2.2: Mean Total Wealth by Cohort

half of the distribution. While those in the 2nd quartile are around £200,000 poorer
on average than their top quartile counterparts, they are also around £100,000 richer
than retirees in the bottom half of the lifetime resources distribution.® Although
there are signs of wealth deaccumulation by households, it remains minimal. Fur-
thermore, within permanent income group, the evidence of cross cohort deaccu-
mulation (or pervasive cohort effects) is much smaller. In figure 2.2, mean total
wealth rises by approximately £50,000 in the first three waves and gradually de-
clines through the remainder of the sample. This initial increase occurs across PI
groups for all birth cohorts in the sample in 2002/03, however, conditional on PI
there is a larger decrease in wealth after the increase for those with higher PI levels.
Consequently, between the start and the end of the sample, total wealth remains
almost flat for all cohorts.” This limited deaccumulation of resources across and
within cohorts suggests that even those who survive until older ages will bequeath
much of their initial wealth held at age 70. Using comparable US data from the

HRS, Poterba et al. (2017) similarly document a high degree of persistence in early

8Excluding the 1915 birth cohort, for whom the difference is in the region of £50,000. There is
also considerable heterogeneity in the size of these gaps by Permanent Income with the gap exceed-
ing £100,000 for a number of cohort age combinations

This suggests that composition bias drives some of the flattening of savings profiles and the
cross cohort gradient in figure 2.1. Appendix A.2 discusses composition bias in more detail.
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retirement wealth and wealth at death.

2.2.3 Different Forms of Wealth

Figures 2.1 and 2.2 show that the savings of households in retirement differ by
household lifetime resources. To understand the importance of household portfo-
lios, I continue to document savings heterogeneity by a) the type of wealth owned
by households and b) the home ownership status of households. In Figure 2.3 I plot
the mean wealth of initial owners by birth cohort and permanent income.

The top panel shows the mean housing wealth of households (their primary res-
idence) and the bottom panel shows the corresponding mean liquid wealth for the
same groupings. For all cohorts and PI groups, housing wealth displays evidence
of the aggregate trend in the total wealth profiles, However, liquid wealth does not
exhibit the same degree of cyclicality. As with the total wealth profiles in figure 2.2,
there is a permanent income gradient (here while also conditioning on initial home
ownership status) for both housing and liquid wealth. Peak mean owner occupied
housing wealth is above £350,000 for the top permanent income group while on av-
erage it is approximately £260,000 for the second quartile. The differences between
PI groups are compressed when compared with total wealth (although the base is
smaller) with the average gap between the second quartile and the bottom half of
the distribution dropping to £40,000.

The gap between the liquid wealth of the top quartile and the second perma-
nent income quartile is of similar magnitude to the absolute gap in housing wealth
because housing wealth is a smaller proportion of the portfolio of richer house-
holds. However, the difference between the liquid wealth of the second quartile and
the bottom 50% is much smaller. In levels, liquid wealth shows some evidence of
deaccumulation which is concentrated at older ages. The largest change in the top
two permanent income groups are £110,000 and £55,000, but for most cohorts the
drop is below £25,000. For the largest reductions, this is equivalent to a 30-35%
reduction in the liquid wealth stock (rising to 50% for the largest drop), but has a
small effect on the total wealth base. In contrast, there is even less deaccumulation

of housing wealth. At most, mean household housing wealth decreases by £60,000
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(the top PI group and second youngest birth cohort who age into the sample during
house price depreciation), but the majority of cohorts retain similar levels of hous-
ing wealth or even grow in real terms between the beginning and the end of the

sample.

Returns or appreciation in asset prices driven by aggregate trends affect hous-
ing, but similar patterns are not present in liquid wealth. Furthermore, housing
provides a consumption flow and functions as a store of wealth as well as being
subject to large adjustment costs. Explicitly modelling these assets is important for
understanding household savings and household demand for self insurance. How-
ever, Figure 2.3a is still insufficient to disentangle the active and passive saving in
housing wealth. Later in this section I show direct evidence of housing transitions
and the change in the value of housing wealth to provide evidence on the active

saving component of deaccumulation.

Finally, I turn to initial renters and their liquid wealth. After retirement, initial
renters tend to belong to lower PI percentiles. For this reason I pool all renters to-
gether. At the mean, initial renters are poorer than their home owning counterparts.
They hold around 25% of the liquid wealth of the corresponding bottom PI groups.
However, unlike homeowners who have on average £200,000 in housing wealth and
£50,000 in liquid wealth, initial renters are cash and income poor. The liquid wealth
for initial renters is approximately stable, in contrast with Nakajima and Telyukova
(2018a) who show that the assets of elderly US households who transition from

owner occupation to renting decline.

The key fact established in this section is that, even stratifying by wealth type
and important financial characteristics, neither housing wealth or liquid wealth ex-
hibit large declines. Furthermore, households retain capital gains in housing which
exposes housing to aggregate fluctuations in house prices which affect different
birth cohorts at different ages. Similar results using ELSA data are found in Blun-
dell et al. (2016b) and Crawford (2018) who projects that the median household will
spend down less than £10,000 of their financial wealth in retirement. In the next part

of this section I further explore the housing transitions of older households.
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Figure 2.5: Moves in the last 2 years

2.2.4 The Role of Housing Transitions in Retirement

To understand the economic importance of household mobility and the active port-
folio rebalancing of older households, I focus on the frequency and size of decisions
to adjust housing wealth.!?

Figure 2.5 shows the frequency with which initial homeowners move proper-

10 An alternative exercise deflating housing wealth by house price change is presented in appendix
A3
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Downsizers

All  Remaining All
Owners  Upsizers

Mean Housing Change* -136 -104 55.4
Mean Relative Change®  0.48 0.72 1.34
Fraction of Movers (%) 76.8 50.9 23.2
N 219 145 66

Source: Author’s own calculation from ELSA. 2 £1000s in 2014 prices, b Relative
change is defined as the ratio of the new price to the old price at time of sale.

Table 2.1: Average Housing Wealth Change by Move Type

ties in two year periods (the frequency of the ELSA data). There is limited age
and cohort variation with an average of 4.5% of households moving each wave.
Households over 65 move infrequently in any given wave and on average only once.
There is little evidence, in contrast with Angelini et al. (2014), that retired house-
holds front-load their movement decisions earlier in retirement and almost 50% of

households have moved by age 90.

The home moving decision is one of the key financial decisions households
make during retirement. Table 2.1 provides statistics on the mean level and relative
change in housing wealth for three different categories: all downsizers, those who
downsize excluding household’s who transition to renting, and those who upsize.
Separating households by those who downsize and those who upsize controls for
differences in the type of move. Within downsizers, who are over 75% of moves,
I also separate out transitions to renters to control for the largest differences in the
fraction withdrawn. Conditional on downsizing, the average household releases

52% of the current value of their house or over £135,000.

Among downsizers the largest relative changes are those who completely
downsize, Downsizers who remain owner occupiers release over £100,000 of eq-
uity, or approximately 40% of the average wealth level, and 30% of their housing

wealth. Finally, household’s who upsize are the smallest group, but represent over
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20% of move. In levels they make the smallest change to the mean level of their
housing wealth. Nevertheless, the £55,000 change they make is still an economi-
cally significant increase and on average they increase their housing wealth by one
third. These are large changes in the portfolio composition of households who move

house.

2.2.5 Subjective Bequest Probabilities

ELSA includes a number of survey questions that directly elicit the subjective ex-
pectations of respondents. I make use of a standard survey instrument that asks the
probability of leaving a bequest larger than £150,000 with answers on a 101 point
scale between 0 and 100. Household responses covary strongly with wealth and
in Appendix A.4 I provide an example question, further discussion of subjective
probability questions in ELSA, an alternative validation approach, and within birth
cohort age profiles.

This subsection establishes two empirical facts. First, that subjective bequest
probabilities contain informational content over and above demographic or eco-
nomic variables. This demonstrates the advantage of including these measures as
moments when estimating the model. Second, that different households report sys-
tematically different expectations about leaving bequests even after controlling for
an extensive set of observable characteristics. I interpret this as indirect evidence
supporting the hypothesis that bequest preferences are heterogeneous.

Subjective bequest probabilities contain information about a household’s ex-
pected future path of savings over and above their current observable characteris-
tics. To formalize the intuition, I estimate a series of quantile regressions for the
partial correlation of future wealth and current subjective probabilities (controlling
for additional observables X; ;). The conditional quantile function Q(-|-), for a given

quantile 7, is given by:
OWeath;,,, (T]-) = B(T)Pr(Bequest > £150,00);, + 6(7)X;, (2.1)

Figure 2.6 displays the results of these estimated partial correlations, (7),
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Figure 2.6: Information Content of Subjective Bequest Probabilities

Estimated partial correlations. Full controls include: current period wealth; polynomials in age and
permanent income; household demographics; the health of each individual in the household; the
sample wave and homeownership status

graphically for two alternative specifications of the conditional quantile function,
in the first I additionally control for current period wealth; polynomials in age and
permanent income; household demographics; the health of each individual in the
household; the sample wave and homeownership status. In the second specifica-
tion I control only for sample wave and current period wealth. The value of the
coefficient at each point of the x-axis is the partial correlation (at a given condi-
tional quantile of total wealth) of a 1 percentage point increase in the probability of

leaving a large bequest.

The results from the quantile regression show that individual level variation in
the subjective probability of leaving a large bequest is a statistically and economi-
cally significant predictor of future wealth holdings for all but the top of the wealth
distribution. Under both specifications there is a decreasing pattern. In the main
specification, at the conditional 5th percentile of future wealth a percentage point
increase in the probability is associated with a £425 increase in tomorrow’s wealth,
while at the median it has fallen to approximately £100. Part of the decline is driven

by difference in observables across the wealth distribution. However, the absence
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of the effect for the richest households is also an artefact of the survey design: these
households hold assets well in excess of the £150,000 threshold and report that they
are likely to leave a large bequest (reducing variation in the independent variable).
Comparing the alternative specification, the estimated effect approximately halves
in size when a full set of controls is included. Interpreting the systematic fall in
the estimated effect across the distribution of total wealth highlights that while ob-
servable characteristics (or the state variables in a household problem) may explain
a large fraction of the link between subjective beliefs and wealth there is a signifi-
cant proportion that is unexplained. Exploiting this additional source of variation is

useful when estimating a large structural model of retirement savings decisions.

2.2.5.1 Bequest Preference Index

There is considerable evidence that households differ in their preferences for leav-
ing an inheritance. This is important because it may affect their savings decisions
over the life-cycle, the extent to which they realize capital gains from house price
changes by downsizing, and how they value resources that are not spent during their
lifetime.

To better measure preference heterogeneity in the population (and how it is
correlated with observable characteristics), I construct a single index of a house-
hold’s likelihood of leaving a large bequest. I exploit the panel component of the
ELSA data and combine multiple self reported probabilities (measured in different
waves of the survey) into a single time invariant index that captures persistent and
systematic differences across households.

Formally, I estimate a regression where the continuous measure of the self
reported probability is the dependent variable. The object of interest is a house-
hold specific fixed effect which proxies the permanent differences in bequest pref-
erences.'! To the extent that all relevant state variables in the household problem
are controlled for, fixed effects do not proxy systematically different expectations

or the average realization of uncertainty. Instead, the fixed effect absorbs varia-

n constructing this index I control for a number of contemporaneous household characteristics.
See Appendix A.4 for a full description.
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Household
OLS Observables Fixed Effect Residual

Fraction
of Total  0.497 0.426 0.307 0.267
Variation

Table 2.2: Decomposing Variation in Subjective Probabilities

tion in the idiosyncratic preference for bequests and other time invariant features.
Table 2.2 reports the share of variance in the subjective probability of leaving a be-
quest greater than £150,000 attributable to: a rich set of covariates, their bequest
preference index (a transformation of the intraclass correlation) and a residual. In
addition, I report the share of the variance attributed to the same set of covariates in
a linear regression (the R-Squared) for comparison.

These results reinforce the link between wealth accumulation and self reported
bequest probabilities displayed in Figure 2.6. First, observable household charac-
teristics explain a large proportion of the individual variation in reported bequest
probabilities, and, second, a significant fraction of the variation is attributed to sys-
tematic and persistent difference across households. As discussed above, these per-
sistent differences may reflect variation in preferences for bequests. For this reason
I model heterogeneity in household preference and exploit the bequest preference
index in estimating the distribution of latent preference types discussed in more

detail in Section 2.5.

2.3 Tax Reform as a source of Quasi-Experimental

Variation

The UK tax system provides substantial variation in incentives for retired house-
holds due to features of estate and housing transaction taxes. When households
cross thresholds in these tax systems their incentives can change substantially.

To help identify the structural model described in the next section I leverage

variation over time in tax policy and the cross-sectional differences in household
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incentives produced by these thresholds. Changes to estate taxation and residen-
tial property transaction taxes provide a source of quasi-experimental variation that
change the returns to leaving a bequest, the returns to holding different assets, and
the cost of transforming housing wealth into liquid wealth at different points in
the wealth distribution over time. In addition to the effect of exogenous policy
changes, the large appreciation in house prices provides a second source of variation
in the form of ‘bracket creep’ effects when price appreciation moves households
into higher tax brackets. This section begins by describing the important reform to
inheritance taxation before also describing the changes to transaction taxes. Finally,
I show the reduced form effect of transaction tax reforms on the decisions of retired

households using a regression discontinuity research design.

2.3.1 Inheritance Tax in the Sample Period

Despite its name, UK Inheritance Tax is levied on the estate of an individual who
dies and not on the recipient of a bequest. Where an individual leaves the entirety
of their estate to a spouse or civil partner (in the case that there are privately owned
assets) there is no inheritance tax levied on the estate.

During the sample period, Inheritance Tax is charged at a constant rate of
40% of the estate above an exemption threshold and the Inheritance Tax exemp-
tion threshold is indexed to RPI. In 2010, this threshold was £325,000. A major
reform was implemented on the 9th of October 2007. From this date, the tax ex-
emption threshold increased by any unused proportion of a deceased spouse or civil
partner’s nil-rate band (even if the first partner died before 9 October 2007). Sup-
pose the husband in the household died in 2003 and left £50,000 to their heirs and
the wife died in 2010. The effective exemption threshold for the wife would be
£600,000 because she is entitled to the full amount of her own exemption threshold
(£325,000) and the unused proportion of her husband’s nil-rate band (£325,000 less
the £50,000 already bequeathed).

This effectively doubled the exemption threshold for the majority of older

households.!2 Figure 2.2, which shows the mean wealth by birth cohort and PI,

12For the UK, Crawford and Mei (2018) report that nearly all wealth is left to a surviving partner
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Threshold by Rate
Effective from 1% 3% 4% 5% 7%
28 March 2000 £60,000 £250,000 £500,000 Notinuse Notin use
17 March 2005 £120,000 £250,000 £500,000 Notinuse Notin use
23 March 2006 £125,000 £250,000 £500,000 Notinuse Notin use

03 September 2008 £175,000 £250,000 £500,000 Notinuse  Notin use
01 January 2010 £125,000 £250,000 £500,000 Notinuse Notin use
06 April 2011 £125,000 £250,000 £500,000 £1,000,000 £2,000,000

Al